1,791,167 


2 Sheets—Sheet 1 


H. A. KNOX ET AL 
EPICYCLIC TRANSMISSION 
Filed March 3, 1926 


Feb. 3, 1931. 


=" = ὃ δα δν F 

S ΕΙ Y Ἐς τα, κ 

Ξ JA πα ὶ N Ρ Ax πὶ ° 
[πα = at N N f a 
A e A N ὶ a zr Se 
H= AE N W + 
A | ὶ Ja ms 
Glee ἘΠῚ 


ia) 


μια ZAN 


| σον ο ση Ei T meen 
π A Sf 5ο PY ο δα 


μον 
ΛΙ 
τας 
SS 
ass 
SS 


HOON 
SSS 


Ñ 8 ΕΓ 

LLLI 
N f 

N | 

5 z : 

N=|| Β Ας 

NEVES SSNS τ 
= SS oo) μοι ιΦ 
SSW Zit BESS SS 
— SS = = 


«εισαι ενος 


Sn PN SSA : SKS «2 
ο ολ i CoN A VENS Q 
iy lg σοι 22: ον ΝΡ eu 
NSE eth ENE Eal: a | Sy 
A Ζ 4g i 
À 2 μα - iY ez ο) «2 | 
Voss} S Zed ome ` -57r 
O &/ oz 4/ vjz 262 νῷ ΘΕ DAIL 


On 
HUE 
Ss 


Ε΄ g ο. 


3 
3 
NEN 
PEO DIDI D LDPE σσσσΡΖΖΖΖ2ΖΖΖΖΖΣ2ΣΣ2727577”777777727777”-..:--» 


Feb. 3, 1931. H. A. KNOX ETAL - 1,791,167 


EPICYCLIC TRANSMISSION 


Filed March 3, 1926 


2 Sheets-Sheet 2 


LISSPSSS SS SASS 


N A 
23 WS 
= es 


S A 
| = 
27 
ΑΝ E απ] Z z 
N κ h UGS Wg 
SX J SS 


νυ 
SS ΠΕ Πα 
>A aN κ ώς KN 


SSIS Aaa 
liz li 6 Π | 
να (lO eee E 
: 4 
SS Sy aT oye = | ce A =e 
/]- Boe aS -YE -271 - 
Ya = j= be el 


a e er 


RIZA voo Sy 7/7) 
ΠΩ ΠΠ τον ο 


aX 


N 
NAG 
ΝΙΝ 


HIN 
NWN 
Arh 

N 


οσο 


rri A-Knox 
Bert F Baker 


MN hoak 


Patented Feb. 3, 1931 | 


1,791,167 


= UNITED STATES PATENT OFFICE 


HARRY A. ‘KNOX AND BERT F, BAKER, OF DAVENPORT, IOWA 


τν EPICYCLIC TRANSMISSION. . 


Application filed March 8, 1926, Serial No. 92,077. 


(GRANTED UNDER THE ACT OF MARCH 3, 1883, AS AMENDED APRIL 90, 1928; 370 0. G. 757) 


The invention described herein’ may be 
manufactured and used by or forthe Govern- 
ment for governmental purposes without the 
payment to us of any royalty thereon. 

6 This invention relates to an epicyclic 
transmission of the type in which three 
changes of speed are obtained from three 
groups of gears, all three speeds being ob- 
tained from the planetary movement of the 

10 first group. κ 

In the application of such transmissions to 
track laying vehicles a plurality of speeds 
are desirable to provide for maneuvering of 
the vehicle but it is also requisite to provide a 

15 suitable range of speeds. 

The principal object of this invention then 
is to provide such a. range of speeds and in 
accomplishing this purpose to so arrange the 
transmission unit that by its compactness it 

20 will be appropriate in size to the vehicle 
wherein used. 9 >... ο... 

The result is produced by providing one 
element constituting the ring of. the first 
speed epicyclic train, the planet set of the 

ὅ second speed group and the sun wheel of the 
third speed group; by incorporating a re- 
duction element in the planetary set of the 
third speed group; and by arranging to lock 
the sun wheel of the second group. -. i 


bo 


30. To these and other ends, our invention 


consists. in the construction, arrangement and 
combination of elements, described -herein- 
after and pointed out in the claims forming 
a part of. this specification. ο... 
85: A practical embodiment of our invention 


is illustrated. in the accompanying drawing, . 


wherein: 


Fig. 1 is a longitudinal. sectional view 


through a transmission unit constructed in 
40 accordance with the invention; =- ~ 
. Fig. 2 is an enlarged sectional view of the 
three speed groups;: : ee 
Fig. ὃ is a detail sectional view. on the line 
3—3 of Fig. 2; and Ἢ fot ee 
45- Fig. 4is a fragmentary end view of Fig. 3. 
Referring to the drawings by numerals of 
reference: Degen, ο ο. 
The transmission unit for each track of the 
vehicle comprises three epicyclic groups ar- 
-50 ranged side by side on the drive shaft 5 and 


designated A, B, and C, respectively, for the 
low, intermediate and high speeds. m 

The first or low speed group consists of a 
sun wheel 6 splined on the shaft 5 and mesh- 
ing with planet wheels 7 mounted on studs 
8 projecting from a disk 9 formed ‘on a 
driven shaft 10 which transmits power 
through a pinion 11 and reduction gear 12 
to the final drive unit 18.. Surrounding the 
planet pinion 7 and meshing therewith is 


an internally toothed ring 14 which is ex-. 


ternally adapted to receive a brake band 15 


understood. 


- whereby it may be held stationary as is well 


The second group consists of a disk 16 
splined to the shaft 5 and formed with. an 


overhanging ring 16a internally. meshing © 
with planet wheels 17 mounted on studs 18: . 


carried by a disk 19 which is splined. to a 
plate 20 secured to and forming part of the 
ring 14 of the first group. The planet wheels 


stitutes the hub.of the wheel 21a journaled 
on the hub of the plate 20 and adapted to re- 
ceive a brake band 22 similar to the ring of 


the first group. 


The third group is closely identified with 
the second group.and includes a set of planet 
wheels 23 meshing with an internally toothed 
ring 24 adapted to receive a brake band 25. 


The planet wheels 23 are carried by the mo- 


tor driven disk 16 through the instrumental- 
ity of a spool 23a on which is integral a re- 
duction gear 296 meshing with sun wheel 
26 integral with. the disk 19. It will thus 
be noted that.the disk 19 is a unit including 
the sun wheel of the third group, the planet 


set of the second group and the ring of the- 


first group. 


lows: - 
- When the ring 14 


The operation of the mechanism is as fol- 


of the first group A is 


braked the moter driven sun wheel 6 causes 


the planet wheels 7 to turn on their own axes 
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Τί also.mesh with a sun wheel 21 which con- - 
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and also to make an orbital progression - 
around. the sun wheel, which movement is 
given to the driven shaft 10. The other two 
speed groups, B and Ο, during this phase 


run idle. 
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For the second speed group the brake band 
22 alone is applied to hold stationary the 
sun wheel 21. The motor driven ring 16a 
driving the planet wheels 17 causes them to 
make an orbital movement around the sun 


wheel and carry around the disk 19 and with . 


it the ring 14 of the first group. The ring 
14 will then revolve in the same direction as 
the sun wheel 6 and the resulting differen- 
tial in speed between these two elements gives 
a proportional orbital movement to the planet 
wheels of the first group and consequently 
a second speed to the driven shaft 10. 

For the third speed group the brake band 
25 is applied. The planet pinions 23—23 
carried by the motor driven disk 16 are there- 
by caused to revolve at a definite ratio with 
respect to engine speed and drive the sun 
wheel 90 integral on the disk 19. which being 
connected to the ring 14 of the first group, 
said ring. will be driven at a certain definite 
speed.. The differential of speed between 
this ring and the sun wheel.6 will control 
the speed of the driven shaft.10 in the same 


manner as in the second speed. The third 


speed is thus compounded of the third and 
first groups, the second group being omitted. 

Power from the motor is transmitted to 
the drive shaft 5 by means of the beveled 
gear wheels 21—27, loosely mounted thereon 
and each provided with a-clutch element 28 
for engagement with a sliding flux 29 
splined to the shaft 5. This arrangement is 
of the conventional type and provides for 
forward or reverse drive of the shaft accord- 


ing to which of the beveled gears is engaged., 


The transmission unit. for each track 18 
also provided with a brake element 30 which 
is splined on the driven shaft 10. 

We claim: 

1. An epicyclic transmission including a 
driving shaft, three groups of epicyclic gear- 
ing carried thereon and operatively connect- 
ed thereto for transmitting power at low, in- 


termediate and high speeds, the ring of the . 


low speed group being operatively connected 
to the planet carrier of the intermediate speed 
group and to the sun wheel of the high speed 
group, a driven shaft in operable connection 
with the low speed group, means for locking 
the ring of the low speed. group, means for 
locking the sun wheel of the intermediate 
speed group to compound the intermediate 
and low speed groups and means for locking 
the ring of the high speed group to compound 
the high and low speed groups. 

9. An epicyclic transmission including a 
driving shaft, three groups of epicyclic gear- 
ing carried thereon and operatively con- 
nected thereto for transmitting power at low, 
intermediate and high speeds, an element of 


‘the low speed group being operatively con- 


65 


nected to the intermediate speed group and 
to the high speed group, a driven shaft in 
operable connection with the low speed group, 
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means for locking the ring of the low speed 
group, means for locking the sun wheel of 
the intermediate speed group to compound 
the intermediate and low speed groups and 
means for locking the ring of the high speed 
group to compound the high and low speed 
groups. . 

3. Ina transmission, a forward and reverse 
driving shaft, three groups of epicyclic gear- 
ing carried thereon and operatively con- 
nected thereto, the planet carrier of the inter- 
mediate. group: being operatively connected 
to the ring of one end group and to the sun 
wheel of the other end group, a driven shaft 
in operative connection with the end group 
whose ring. is connected to the planet carrier 
of the intermediate group, and a control for 
each group. S 

4. In a transmission, a driving shaft, a 
driven shaft, a low speed epicyclic gearing 
connected to the driving and to the driven 
shaft, a high speed epicyclic gearing connect- 
ed to the driving shaft and to the ring of the 
low speed epicyclic gearing, the planetary ele- 
ment of said high speed epicyclic including 
reduction gearing, and a control for each 
epicyclic gearing. 

5. An epicyclic transmission including a 
driving shaft, three groups of epicyclic gear- 
ing carried thereon, a driven shaft in operable. 
connection with the first group, a direct driv- 
en ring for the second group and a-direct 
driven planet carrier’ for the third. group, 
both the ring and planet carrier carried by 
the same member. 

6. An epicyclic transmission including a 
driving shaft, three groups of epicyclic gear- 
ing carried thereon, a driven shaft in oper- 
able connection with the first group, a direct 
driven ring for the second group and a direct 
driven planet carrier for the third group. 

T. An epicycli¢c transmission including a 
driving shaft; interrelated groups of epi- 
cyclic gearing carried thereon, the planet 
‘arrier. of one end group directly connected 
to the driving shaft, a driven shaft in operable 
connection only. with the other end group 
andia control for each group. 

8. The combination with a driving shalt 


and a driven ‘shat, of a group, of epicyclic 


gearing operatively connecting said shafts, 
a plurality of direct driven groups of epi- 
cyclic gearing differentially  counected 


through ‘the first mentioned group of epi- 


eyclic gearing to the driven shaft and means 
for selectively. compounding the first mention- 
ed group with either of the plurality. of. 


groups. 
HARRY A. KNOX, 
BERT T. BAKER: © 
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